FIG.l 

^-43 r 4 3a 

^Nn ^42, 




1/27 




2/27 




3/27 



FIG.4 




FIG.5 



CAign 



PCCI CONTROL 
PERFORMABLE 
ZONE 



o 

Q 
< 

O TDC 




R02in BEING HIGH 



R02in BEING LOW 



4/27 



FIG.6 




FIG.7 



CAig i i 



PCCI CONTROL PERFORMABLE 
ZONE(XHAN=3) 



MISFIRE 
ZONE 
(XHAN=2) 



TDC 




LOUD NOISE 

ZONE 
(XHAN = 1) 



T fa I *1 
qpcciopt (qfindiff) 

(qfinpcci) 



0 



5/27 



FIG.8 



CALCULATION OF 
FUEL INJECTION 
QUANTITY, ETC. 



> 



800 



HAS qfin 
CALCULATION TIME 
COME? 



^805 
No 



[Yes 



DETERMINE qfin FROM Accp, NE, __ 810 
Mapqfin 



I 



DETERMINE CAqpcci FROM NE. qfin, „ 15 
MapCAqpcci 



I 



DETERMINE CAqdiff FROM NE, qfin, «« n 
MapCAqdiff ~~ BZU 



DETERMINE Per FROM NE, qfin, 
MapPcr 



—825 



DETERMINE qpecimax FROM NE, 
Mapqpccimax 



<^ qfin ^ qpccimax?^> 



•835 



No 



Yes ^840 



qpeer 


«— qfin 


qdiff 


—0 



—830 



845 



qpcci<— qpccimax 
qdiff*— qfin-qpecimax 



(RETURN ^ -895 



6/27 



FIG.9 




> 

ENGINE SPEED NE 



FIG. 10 

MapCAqpcci 

FUEL-INJECTION-TIME 




ENGINE SPEED NE 



7/27 



FIG. 1 1 

MapCAqdiff 

FUEL-INJECTION-TIME CRANK 




ENGINE SPEED NE 



FIG. 12 

MapPcr 

INSTRUCTION FUEL 




ENGINE SPEED NE 



8/27 



FIG. 13 



PCCI CONTROL 
PERFORMABLE 
MAXIMUM 
INJECTION 
QUANTITY 
qpccimax 



Mapqpccimax 



PCCI CONTROL 
IMPOSSIBLE ZONE 
(DIFFUSION COMBUSTION 
CONTROL ZONE) 



qpccimax 




PCCI CONTROL 
PERFORMABLE ZONE 



ENGINE SPEED NE 



9/27 



FIG. 14 



'CALCULATION OF AUTOIGNITION STAR 
TIME IN PCCI COMBUSTION, AMD 
DETERMINATION AS TO WHETHER PCCI 
CONTROL IS POSSIBLE OR NOT 




1400 



£-1405 

INTAKE VALVE Vin \ No 
OPEN — CLOSED ? / 



Yes 



CAin<— CAact 



— 1410 ( RETURN 1495 



A Tin^func A Tin(qfinb,NEb,Pexb,Texb,THW) 

I 



— 1415 



Tin^Tb+ATin —1420 



I 



M^-Pb-Va(CAin)/R-Tin 
I ~ 



— 1425 



Cp^funcCp(RO2in,RO2exb.Tin,0) — 1 430 



Qin<-M-Cp-Tin —1440 



Pg^Pb 



— 1445 



Tg<— Tin 




CA— 


CAin 






Qin 







— 1450 



— 1455 



— 1460 



10/27 



FIG. 15 



© 



(FIRST MODE) 



-dVa 

A Wpiston<-Pg- -^r(CA) ■ A CA 
dCA 



— 1505 



A Wloss^funcWloss(Tg-THW) • 



ACA 
NE 



1510 



Q<-Q+AWpiston-AWIoss —1515 



Cp<— funcCp(RO2in,RO2exb,Tg,0) — 1 520 



Tg< 



Q 



M-Cp 



— 1530 



CA*-CA+ACA 



1535 



Pg<-M-R-Tg/Va(CA) 



No/ DOES CA COINCIDE 



< 



K1540 
1545 



WITH CAqpcci? 




Yes 



11/27 



FIG. 16 



(T)(SECOND MODE) 



A Qlatent<— func A Qlatent(qpcci) — 1 605 



I 



AQqpcci<-(qpcci- pf)-Cf-Tcr —1610 



Q<-Q+AQqpcci-AQIatent —1615 



A Wpiston«— Pg 1 



-dVa 
dCA 



(CA)- ACA 



— 1620 



A Wloss^funcWloss(Tg-THW) ■ 



ACA 
NE 



I 



— 1625 



Q<-Q+AWpiston-AWIoss —1630 



Cp«-funcCp(R02in,R02exb,Tg,qpcci) — 1 635 



Q 



(M+qpcci- /Of)*Cp 



I 



1645 



CA<-CA+ACA —1650 



I 



Pg*-(M+qpcci ■ p f) • R ■ Tg/Va(CA) — 1 655 



No 



< ^ Tg^Tcool? ^ > 
[Yes 



1660 



CAcool*— CA 



— 1665 




12/27 



FIG. 17 




3 ) (THIRD MODE; CALCULATION OF 
AUTOIGNITION START TIME) 



p cool<-(M+qpcci ■ p f)/Va(CAcool) — 1 705 



A Qlto<— Map A Qlto(CN,qpcci,R02in, p cool) 



I 



1710 



Q«— Q+AQIto —1715 



A Wpiston<— Pg* 



-dVa 
dCA 



(CA)- ACA 



— 1720 



A Wloss*-funcWloss(Tg-THW) ■ 



ACA 
NE 



I 



— 1725 



Q<-Q+AWpiston-AWIoss [—1730 
I 



Cp<— funcCp(R02in,R02exb,Tg,qpcci) — 1 735 



I 



Tg< 



Q 



(M+qpcci* pf)*Cp 



— 1745 



CA<-CA+ACA 



— 1750 



Pg<-(M+qpcci- pf)"R"Tg/Va(CA) | — 1755 
I 



No 



< Tg^Tig? y 
[Yes 



1760 



CAig^CA 




1765 



13/27 



FIG. 18 




(DETERMINATION AS TO WHETHER PCCI 
CONTROL IS POSSIBLE OR NOT) 



<t> *— func 0 (Ga.qpcci) 



— 1805 



SELECT Mapjudge FROM 
COMBINATION OF NE, qpcci 



< 



— 1810 



TRANSITIONAL 
OPERATION STATE? 



^1815 
No 



> 



Yes 



1820 



CORRECT SELECTED Mapjudge 
FROM COMBINATION OF R02in 
AND M 



SELECT VALUE OF XHAN FROM 
<f), CAig, Mapjudge 



— 1825 



< ^ XHAN = 1? ^ > 



^1830 
^ No 



Yes(LOUD NOISE) 
^1835 



CALCULATE DIVISION RATIO 

Ratioqpcci FROM FROM 
<t> , CAig, Mapjudge 



I 



1840 



< ^ XHAN =2? ^ > 



.-1850 
No 



qfinpcci*— qfin • Ratioqpcci 
qfindiff<— qfin ■ (1 -Ratioqpcci) 



1845 



Yes (MISFIRE) 
^-18 55 



qfinpcci-*— 0 
qfindiff«— qfin 



OPEN EGR CONTROL 
VALVE 52 BY 
PREDETERMINED AMOUNT 
AND CLOSE 
TURBOCHARGER 
THROTTLE VALVE 35c BY 
PREDETERMINED AMOUNT 



1860 



(PCCI 
POSSIBLE) 

^-1865 



qfinpcci 


<— qpcci 


qfindiff 


^qdiff 



CLOSE EGR CONTROL 
VALVE 52 BY 
PREDETERMINED AMOUNT 
AND OPEN 
TURBOCHARGER 
THROTTLE VALVE 35c BY 
PREDETERMINED AMOUNT 



qfinb<-qfin —1870 



(RETURN^ — 1495 



14/27 



FIG.19 



FUEL INJECTION 
CONTROL 



DOES CAact 
COINCIDE WITH 
CAqpcci ? 




900 



Yes 



1915 



INSTRUCT INJECTION 
OF FUEL IN AMOUNT 
qfinpcci 



DOES CAact 
COINCIDE WITH 
CAqdiff ? 




Yes 



1920 



INSTRUCT INJECTION 
OF FUEL IN AMOUNT 
qfindiff 



( RETURN ^ -1995 



15/27 



FIG.20 




— — i > 

! 1 TDC CRANK ANGLE CA 

(CAcool) (CAig) 



FIG.21 



APV* 







( 














r— 








• — i ► 

TDC CRANK ANGLE CA 



(CAcool) (CAig) 



16/27 




FIG.23 



d(PV") 
dCA 



0 — 



f-- 




TDC! 



Tburn 



CRANK ANGLE CA 



17/27 



FIG.24 




18/27 



FIG.25 



ADHESION 
COEFFICIENT 
Ka 

(0^Ka<1) 



► 

FUEL INJECTION QUANTITY FOR 
PCCI COMBUSTION qpcci 



FIG.26 



EFFECTIVE 
INJECTION 
PRESSRUE 
A Per 



ADHESION 
COEFFICIENT 
Kb 



(0^Kb<1) 



CYLINDER INTERIOR GAS 
DENSITY pg 



19/27 



FIG.27 



O 5 
O 

m 

< 10 
o 



REACTION 
START TIME 



15 



20 



25 



120 



1 


L ^ 


HOT F 
START 


LAME 
TIME 








■ 


< 




COOL FLAME 
START TIME 











100 80 

INJECTION TIME 



60 40 
CA BTDC 



20/27 



FIG.28 



qpcci 



CORRECTION 
COEFFICIENT 
Kc=1 




SMALL 



ATdelay 



FIG.29 



qpcci 



-fr CASE 1 



CORRECTION 
COEFFICIENT 

Kc=1 
CASE 2 




SMALL 
ATdelay 



21/27 



FIG.30 




0 



FIG.3 1 



CAig A LQW 



LOAD 



-»HIGH 



O 
Q 

< TDC 




PCCI CONTROL 
PERFORMABLE 
ZONE 

MISFIRE 
ZONE 



INJECTION 
PRESSURE 
INCREASED 



LOUD NOISE 
ZONE 



— ► 

0 



22/27 



FIG.32 



EQUIVALENT 

RATIO 
(AT HEAVY 
LOAD) 



ADVANCABLE 
AMOUNT 
CAadvmax 



► 

ENGINE SPEED NE 



FIG.33 

A 



INJECTION 
PRESSURE 
INCREASE AMOUNT 
A Per 



DEMANDED ADVANCING 
AMOUNT CAadvt 



23/27 



FIG.34 



CAig | LQW 



LOAD 



-»HIGH 



O 
o 



< TDC 



MISFIRE 
ZONE 

INJECTION 
PRESSURE 
DECREASED 



PCCI CONTROL 
PERFORMABLE ZONE 




LOUD NOISE 
ZONE 



— ► 

0 



24/27 



FIG.35 



EQUIVALENT 
RATIO 0 
(AT LIGHT LOAD) 



ADVANCABLE 
AMOUNT 
CAadvmax 



ENGINE SPEED NE 



FIG.36 



INJECTION 
PRESSURE 
DECREASE AMOUNT 
A Per 



DEMANDED ADVANCING 
AMOUNT CAadvt 



25/27 



FIG.37 




o 



FIG.38 




26/27 




27/27 



